e ck solulions to [aws of Ram, “Rey.

conservalion

Comveln Hha eimwtwu

9 -
u4=+ ;_;&(u\ = O

whine G o= (., ul) ) = (4 fa), {4,
o of “J' = UJ'(X){;)) J"-"J 1,...) N, WL oty Mad A -

Frerkid  on  nedadtiama hf.'moﬂ PO - Leppan &L@_,(___f-{.zm
H = {xt| t>0, —w<x<w},

We cmuwnme HFhat ol y T {-‘M-’f' obernanvediaren Dh f-“ one
Lwﬁ‘.MMM n H.

We ne.J that ? € C:(H), ;{_ ?: ’,RI_)TR
hon codimmpen  davnadinan D“T uj oM oArdon Vo =k
. _ T ban ,_
o ol ",{’ 7 e e et of U,
mpply) = {x]pme) 40} < H
In rnadical tn/w., l voamnduws solulic oulbiole
pen fnal](-rlau H (ﬂm rack.

dotr mot Howch x-m)‘ Tt ]('w_wtm fEC?(H)
wndh e mred  an tut—-fmuuwa. 1

TEST - FPYNCTIONS

A unne h-n.ufm-.zb, in

e

LA f:-c

M
Rawnarnk . Ik deor wk malden = ; ‘_\
wheethon ¢l t] be c!-lf-'mo( iw t<o q=0 \ * d

Ul hot-

£o2 o
® .




D

F&Aﬁwaﬂ_ﬁ&mf&ﬂwﬁw

m A, .
§&[&{x,t)ft(x,t) + §(a(x,0) gﬁx(x,t)l&tcox _ 3 i
o -

(-

ATy

auArtaartn 70 € C:(H

1
u € L ..

S

(.A rru'um', we  amime Hhat

(V) ie

2 ')

LA P W |
P o

‘“{j\db&t < oo fu,

4

-~ o <a< b < oo no Hhot The oabuee imlijnal

J)

o well oﬂnf-mdl)

Remanker 1°) The octund Ak of ilipdin o ady N
Hhna Y , o, comimient st T, a-sx-_:_@,lﬂubf: ©
ook of ¢ 9 _Uﬁ&;m?-
1°) Dra gob: Cha  1owne Lmu..rt af, aveak,
Aolutivnn i]i the Mt—‘{aa-.d)vm T one  chom f/m-—a
Mo dam  CEH). (Thn chom &' weeen)
3°) DerimiTion

1o toke Hhe

Tle weak ncbdiom & & Aald
‘()Wmoewu, !vaiu.u;

= "ﬁ'(x‘o) = M, (x) "
san dhe aeah Atane | {{.
% \lﬁ(x,t\‘ft(xlt\ 4 s:(c(x,tn cfx(x'tﬂ dt dx
0 -oo )
+ \Golxﬁcf(x,o\cﬁx = 0

whinsan 9 & CT(RY) . /o befos, ¢ 4 ddkuically Jor
ot ol a finds cotond ot Tha w‘zén(m « mda.-.am’
Lt T(r,ol mm} ﬁ[{m fﬁm jre e f-'m-'h fo*\-‘fa'm

04 Ahe X -axda,

(s,



Te pont s that daowcd achdion  an
'w-!.kt'. Aoum’ M Mout ﬂ\w anse rl"-'r'lf.ou? A'M;CCAMLMJ'
IIAM.M " o thadt v weade s oliddon -(hu't dc./nn';.;"?! § oma,
,,i Fhaoon ara dancomdommavun A0 that #&7 do net aAre

the drrunotinen rmw‘«(ruﬂ bz A *’-raﬂm ,'fA-Jf.)

Jenewadinen H. ]f. (fe C:(H)’ e,

(G‘f\k-*-(‘{{&)(f)x = (G, + gr)xhﬁ + afﬁ ¢ '5'(.:\‘}”

Thes & O fr
Lammcad noludimg I

f LEMMA Squaun. dhat & i a domr'cad }

Aobution won  H ,
| donivatinen  amd M, + D, = 0, Jhu u o oa
1«»{&* Aub&fa'm. }'

?

4, <, g thea  cundimmenn .{d'M‘t'
(

?hao£'. u,,w.qg "f € C:(H) om ol f—-'x am br-'/v\
re o e e @ ¢ H n:?i. thet ¢z 0 H\Q,Ry
# b ,CMX:J ol enre

'ft 9*’\ i\a {)& + {@ +,]wa = &\E;(gmf’\ * %{(‘jﬁz‘)ldw
< O - Q

*

= f%(""ﬁ?g\cﬂx-i- g(a\%a@t = SJM‘MQ fffa 0

A on the buundory
’)Q_ QC( 0{, Q
Cln,wn'n
el Tos ar the gl a W

delmcdive o wesk acbdima, Q (Is



Remank : ]& Q o charem a0 Ahot e mole
i m the X-~atin G f ’b € C:(IR‘) , s,
1l rrunnum cododatiom  wld 'rf"wf*u Ko A'M',?

& \\&%t + g(i)i[),‘\:ﬁdx = — \ﬁ(x)o) #(XJO) dx

fu\ Qma Aol  nolbion. 'ta}?—u-(-{ 79y bm.‘“‘l aokurn
A:‘Y)O‘ m Gy wamm wa.a, m J‘M'C, A Mc

ot ada v f.,\ A cranndd valwen A - VRN VYY SRV
{U«.. ,L.‘.‘m;bm og_ )

4 x < L

mix,t) = ’ N
o % > %

! 2

7hee 1S o weak  pcludion  am y I A Lmlf rlw.
VERIFY THIS ! The imehiad rnuf:h rnura(}«i‘m Lo

p ) w'xbd: awr Th /'1'4-'-4 'h, OBSY Ji. e Lme Ax=t

VA ,-\.Tl.au.d nome  othun  Mina (A W\, the »waJTqu‘hJ'
mda WM mot ol.:.f-m. a At Nt wam a weady wne
Venify thet o) {‘, ATO o NeT 2 wash wlitie |

- o'x>o @



I\
®]

Tﬁc cqmﬂ'ion (, +f (W) Uy .
Burgers’ equalion.

Jo inagrote I

M, + &'(mun = 0
with  imiAiad  avmdi Ao mix 0) = My(x) we colronme
et
N
Ju(x(n,t) _ Ax
e = My -JJ:— 4= Uﬁ- 1 X =X(4)
= (W, + M, = O
'& >4
M Adtain o condibiomn ..
TS daebis ke
A x ! T L
g = Sl /EM
|4
u(x,o) = My, (x) . M(X(}:))t\ = C(w*h”
Hewaw  de o (g Lok =
= T ALY A X = ()t + x(o)
\T‘t\( K-a&'i anag u'él.ru'nic'c FEVY,V VSV SV, ) M-/\OU? At !A'm.u;
m JJ: ' -LNUM "‘\—
“4 ¢ Aunoene’ ey 104 |
“’/
U, + MM, = O
tﬁ Mz C ”
W with
4 ; plov'- C
| F
= —— F b
dom o &,(c\ >
-1
Cr'MM &, s & wm rm.hh'rll. {ond = C
mallici ot o omddn Lo odtana old donie AL wn




To
K..wxmub)l )u-u f UMMJ

/r//f i

4%8Y%
A
l)
u(xJo)-:{
0,2 >0

-//

\i\

\ 4

Tnternectimg  chanacdeniatics |
JVo U(Un-;ta.l AMW‘ A Gan {n.
Atarmad i Ao ahasdneed

.Sm::ot,'] t‘ﬂu‘b.ﬂl MM
comne imdinncthia

thorne cbpmnti on J'%\w 0 e
lomn'cad  pcduddom o(_..f_‘,\,,,_,g ot

A e i/tu meaiuw\ 01

;|'1°)

JW‘GJ AU&AXA‘M’
fw BUQG&R » C.}[v.

yg?
1
. 0
0 X< o
2
M("'M:{’L'm>o

Thoe ©» o dead aecdon
]( Y$® that tha

glnc.)\qdw,\xaw cormot NG(I\'

A while we haue
o 1

7{ fm c-ww-ua(s">o\ el
t‘{- the imitial mveluen M, (%)

| ore ot momel. imonarim ,
P Mo dhonacaminlion wly
inkirneck, Thoe 4n me clamicad
Aolateivwn n T lm.lf..
[‘lm (M L eealh rean Hu
X ~oxds },

whole H . o



Tﬁe ?,cmﬁinc -‘Efujgﬁift Conditlion

- HVGONIOT

{‘i o be a weeh AL wn to M e._Vy,
Ge“' &("“"x = 6 irn b7 u.rrJh Lbc‘lf—ra(m J“Trm{'
Limoden H o Fwo dumasnn

ot Ha e X = x(¢)

N 1o M Lt amd N £

EA N

X=x(4) V " Hhee
v orast, wibh

N t%u. X = Xx(%)
We amivme Fhat

_’_ > A:t-.a'-

.Shr]ome N vw f»lﬂai'

. . L
|°) i o a davwcad Achiom N~ with condimacn

wa.d% wodman v Ha avse
i N7 vt codkiman

Yy danreed  pokadin

M i &
Tl

L\M.ﬂﬁg NN'M-U)

NoTE The u{x G ol h.'au 60«...10\? voluen one wob
w-umwﬁ Boe Aome | Thane » & a(_'e#(m
« ht‘\uo&\

V) The aﬂ*_"‘:r [u] = 17;?“ "’-::‘M Y

iumt-mqm w‘-m, t‘u LAAPAIL, o Huu.

d
[wl = L&mou(x,t) — Lo m(xt)
(6,6 = (x(e), £ [k, £) = (xtia) )
(x,e) e N*

{ct)e NF



3°) Recalt that T o a meak pobdim  anm

the  whele Mg ‘p‘am.. ( Thar wald mfu-hu. a
an‘J ivlinaction etrveuan Mu Fwo Mrmub. ru.cm-)

—_ L
Y-

NRANKINE -
MV GOoONIoT

[wl g = L4

| - /
adong Hhe s, v | L
— Q Q™ Q

j}“""R‘:?‘ 7 A
W.SI’RJ. ?ﬂoof: z‘& ?’ 3 CT(H) . Tt\-ww hwn»(l.f\ T Gg.
0o = “[c; ft + .g'(mf‘]aux - & &__u_ 4 g &_.,_
O oo N" NL
= D (i ST
= &\\;—;(&‘ )+ f)llcﬂt&x ¥ & \_— -
N® NG
GREENY
%g(;\fae-a?ua + &S'g'(anfat—a(fdx
Cb Otx.u,@(-, QQP qu
on At Owwe 0 ~o
§(a\+&lt-— ﬁ«f&x + § —_—
4 p THE CURVE §

o o wWitl B
w TRAVERSED
— [[&(u)]%df - Lu]ié dx IV 0PPo-

- SITE DIRECTIONS T
@ 4] L)



e et X 2 X(4) derodidiag M
Uiy r ]

Mot we  ovane of ern. ik e
® 1% miid - P [ 9 f “w
_ _ ) 0 {» au
i 1) See
m AS Q (.Uhi-'nw\uua. rnjg
j;u..\da'w. v t. a4
I

Rop Ba VARIATIONAL LEMMA  Hh apromm {} =0
Tﬂv-'o An A, fRMLM— J—fuawu'ot‘ K, ola” A 2 oy q

E’“‘“““‘:I‘ vamlm -(/?Amgvn' c._V‘ u, +ut;t,‘ = O

Mg(x) = {;' :ZZ f//&f
_ ;r» / 0

i >,
DX = x(4&)
) Y ‘
T o How nhotd [ e odrawm 2
’ Ax
- Jk




Cennfora d uot:nmm woart &-cw\, releane weart nw}—m}&-m wrae
umfmtawtly, e pome  imitiad volian com
?‘M rae e Aworal Ja‘ff-l/\‘nvb wesde AAT an  Fon
. .L'

0, X< o
M, (xy =

l)x_>_o

'\rd«l s faUWJ fwo AV(M-'L'M t. :RMJU\A’
e.lrai;w‘ ue+uu,¢ = 0O (t>o)—aa<x<g°)

AN B

e

| X
'71w 4AAOUA ho(ui;un ?t‘ h&h&fﬁ‘i;“ﬂ W ot

0O x< i— (the {om M e )

2
u(x,t):{“‘ x>t 0O, x<0©
' uixrt) = { &, 0sx<t

Ub*&mn&d fﬂmn jxu. jzwwLAQ- l ’ x E: t
]"fuau‘u‘ut »L‘Ntaln./t"m.
[":__'_‘?, A SN T L—\\}L;.-\/:,n*'~-) ]’1-\..4 Aocui»"m v Lwmbimmonn,

th oot o 1 o weak olidim

1:“:1.-.«..1, Phaerne  ane ’I'HM? mera Aolutivmg

[ 1]
From  this  multiphe's of polatiom  The nigbk

ot maant A rs'du-cf wn Hu bernn v]( rl\?m'cd
LWW"J.MQ'H«M, S

rhur '
Comdibions  omd  Vipeowly Sobetiom.

eanal m et hematicad dumnen hoare s
u'uo!’ oA fun MQMT/(L, ﬂ\.t. '_fﬁ SL\OU{Q Cwouiﬂ'w\’ Mnopg

(23



cbeut :R‘““‘GM £2h ob'(vww

Rewdd § 3.5

r—
>
b

’fwr. S‘\W& (i oom Su—rrmc thet the weak
Aolutiom e o H A-«:v-?h commvwedion Adew

“a"' §'(U\MX = O ‘L\m [+ A’LWJG. axm O CAase, P’-‘

Atumad  from B Rowbime= Hugoniot Shock

x = x (%)

d
S;(u‘\ > A > &‘(u"\ , A= ;—i—

oulw\z the wwme P, Fen fR,._.,,JMI e.rq,t.‘w, they — Rumos
reomn  Ahat uL>A>u_"" No Hhat wne com
”“"‘J "J'MT dorm o»lmc? a Ahech .

T th rhwwws u:w-wrh A Ahock nolutiom
b oradad out by Fh Lok womdbition Aut Ha  fom
Wt AA admu‘/ﬁl&!

T AT@M G, + {0, = o, M. formmaa -
lation  of  Hhu Lo Shok Comdition & guite
x.mT.Uc.on.d.

The wmm Comdi £ om Adlbidiomad £ omnevuadion

Lorn are ined B rade ot

"A;mrm'/b'{c " polationng
VA-;\C.U“.\; Joletiang ﬂMIM. g'z[.q,t.'w, U, +Uuy =0
A/.a N ot-tlmhq,&cﬂ fwmq g{ ) - A Q‘Vauﬁ-m

R I
At cimad an Hha Comatont £ —> O, m (Umrue. g_rﬂ
fron mr.z Aolutsvn  uath ?rwm amats’ad valuen, C{.
pome  prarmalde Lomolibionn  ane rwww-‘d. The 'v-»)uw-n‘ﬁ
phtion i tha Kwdk (60 rome wcak §mse) of Phere
Aobtion i o £ —> O @



Fokon {',...(irn‘st 1353

Toe Yokt Lo

7"4 oapcade reandl badow fo—--lmufal jw Ao #'“-7
°f (Uu"r*“-) rcuvfau( ol ok tmabioma, & war Rmowm Lo Eulen
Ovvml {QJAMJ.;, {-4'1 ";Ma&y\-x'o! VLA A "JG'A 0“-\ :R”';S” f mel {a /‘M..ﬁ,)

THE VARIATIONAL LEMMA  {upnonn
fhat j-’g).’—"»‘m M A Lonbrumcsn  fammcion cla{,.'m.?

w om crrmmj-' Q.CTRh lf_

lex)z(x\o?x = 0

SL
whenewen 7 ¢ CI(),  tham g% 0. ( The notation
maomn  Ahat  all deninatineen D"«Z exnt amd  that
ihdmwv{.#«Avfmz#O@aLvm‘rau{‘
pudorck of Q).

’PROOF: M ona Ma}\.} rhéofaJ bt e
Mhodd  wmne M fouqunJ A e, ’Dcf.'u Tndednach ‘s
m A fan i

e

£
C _—

__2_“6 £~ X2 ’ w {K\< £

gi(x\ =

) whe X1 2 ¢ 9, trmamtrales
’ ) the fotad mass |

rean e o~ |

The comdant C dhentan,  ao that

|
C = SC- kLU S

il < {

Than Sgitxhﬂx = 1 ( Cadedats 1)

X =, 2) 1K) 2 m’ E.,,J,‘ - S& x|\



Fix o »369.. Wha 0<2<o0.«};i(:',9§l),

7& = "zt(X\ = gz(x..j\
will do on Huad- fundkion, By th amsmplin

\2""31""‘3)&" = 0.
We  haim Ahat j"l‘ = L gz(x)ssfx-:])dx (= o

E 0+

L»J Lhe GMAMT?UM) jn—.du.ﬂ
\j('l) — &ztxlgiu-a\rﬂx\ = \ &(3(1\-—3“\\ 3£(x~3\¢9x\

< &ll(ll-z(x)\gi(x-z\cﬂx < mx“’(\j“l‘"j("‘l 'Xgi(x-:‘)dx

-5l ¢ S———————
IX-E\SS —1
— ( - ) O 'M
_ wlc.xlj-l) Z(x\ — | e
tw-zlﬁz
UM‘J(V-) = j"l) L‘I Hae Lmiu'mit] Ot 3- 0

x-)-a

g ¢ L (), e thet
&\j(x\ldx < o0

< .
hamswin K cc S, thm  §=0 olment evogackans am S

Thr meoms  Hhat  (Hendx = 0.
S






